The PROBA2 Mission

The First Two Years of Solar Observation
The PRoject for OnBoard Autonomy (PROBA) missions are a series of microsatellites launched by the European Space Agency (ESA) and intended to provide an in-orbit test platform for new technologies. The second satellite in the series, PROBA2, was launched on November 2, 2009. The primary mission goal of PROBA2 is to perform an in-flight demonstration of a series of new spacecraft technologies.
Features 7 Provides an overview of the PROBA2 spacecraft, its instrumentation and its initial successes 7 Presents the novel techniques and procedures that PROBA2 employs to operate a small science mission, with applications to the spacecraft itself, the instruments, the mission operation canter and the science operation center 7 Discusses unique scientific opportunities that are available as a result of the SWAP and LYRA instruments onboard PROBA2 
Contents
Fields of interest
Extraterrestrial Physics, Space Sciences; Measurement Science and Instrumentation; Aerospace Technology and Astronautics
Target groups Research
Product category Monograph
Due July 2013
Originally published in Solar Physics journal, Vol. 286, No. 1, 2013. Only available in print 2013. VI, 302 p. 164 illus., 107 in color. 
Statistics and Analysis of Scientific Data
Statistics and Analysis of Scientific Data covers the foundations of probability theory and statistics, and a number of numerical and analytical methods that are essential for the present-day analyst of scientific data. Topics covered include probability theory, distribution functions of statistics, fits to two-dimensional datasheets and parameter estimation, Monte Carlo methods and Markov chains.
Features 7 Includes numerical tables of data for critical distribution functions, making the textbook a self-contained guide for students 7 Covers the theory and practice of Monte Carlo Markov chains, a leading tool for the analysis of complex data sets, and a topic virtually absent in other textbooks 7 Covers the foundations of probability theory and statistics, and a number of numerical and analytical methods that are essential for the present-day analyst of scientific data "Orrery" appeals to almost anyone interested in popular astronomy, astronomical mechanical devices, scientific instruments, the history of clocks -and even the history of aristocratic and prestigious families! Many people these days -not only astronomers -have a good idea of the main components of the Solar System. They might also know about the orrery, a mechanical model that shows the movements of the Moon and planets. But not too many know why it was so named and who it was named after. The Boyle family -the Earls of Orrery -include the famous Boyle of Boyle's Law. But others were key in the history of the orrery, not the least being clockmakers.
Features 7 Presents the history and development of orreries and introduces the Irish earls of Orrery after whom the astronomical device was named 7 Uniquely brings together the topics of clocks, orreries, and their connection to the Boyle family 7 Provides a fascinating example of the relationship between innovative thinking (invention) and precision engineering (execution) 7 Offers practical tips and instructions on locating, and even building these fascinating solar system models 
Contents
Fields of interest
Scattering Amplitudes and Wilson Loops in Twistor Space
Scattering amplitudes are fundamental and rich observables in quantum field theory. Based on the observation that, for massless particles of spin-one or more, scattering amplitudes are much simpler than expected from traditional Feynman diagram techniques, the broad aim of this work is to understand and exploit this hidden structure. It uses methods from twistor theory to provide new insights into the correspondence between scattering amplitudes in supersymmetric Yang-Mills theory and null polygonal Wilson loops. By additionally exploiting the symmetries of the problem, the author succeeds in developing new ways of computing scattering amplitudes. 
Features
Superconductivity in Graphene and Carbon Nanotubes
Proximity effect and nonlocal transport phenomena
The unique electronic band structure of graphene gives rise to remarkable properties when in contact with a superconducting electrode. In this thesis two main aspects of these junctions are analyzed: the induced superconducting proximity effect and the non-local transport properties in multi-terminal devices. 
Features
Quantum Black Holes
Written by foremost experts, this short book gives a clear description of the physics of quantum black holes. The reader will learn about quantum black holes in four and higher dimensions, primordial black holes, the production of black holes in high energy particle collisions, Hawking radiation, black holes in models of low scale quantum gravity and quantum gravitational aspects of black holes. 
Contents
Software Systems for Astronomy
This book covers the use and development of software for astronomy. It describes the control systems used to point the telescope and operate its cameras and spectrographs, as well as the web-based tools used to plan those observations. In addition, the book also covers the analysis and archiving of astronomical data once it has been acquired. Readers will learn about existing software tools and packages, develop their own software tools, and analyze real data sets.
Features 7 Provides students with the background and techniques required to obtain a job in the field of astronomy 7 Can be used as a textbook for astronomy, physics, and computer science classes 7 Will contain many problems and solutions to aid learning 
Fields of interest
Years of Radar
This book, written by an expert in the field with a worldwide reputation, outlines the developments in radar and its applications during the past 100 years. Special attention is paid to the Italian and German contributions, which tend to be neglected in the scarce international literature. The entire historical period up to the present day is considered, with documentation of all significant events since the issue of the first patent to Christian Hülsmeyer in 1904. Information is also provided on the exceptional people who have made possible the development of this technology.
Features 7 Covers the entire history of radar, worldwide, from 1904 through to the present day 7 Addresses the main technical/scientific aspects often neglected by historians 7 Written by an expert in the field with a worldwide reputation 7 Enriched by numerous photos and drawings
Contents
The unfortunate inventor and the lucky one -the Ur-radar, primordial apparatus. 
Observation of CP Violation in B± → DK± Decays
CP violation is a well-established phenomenon in particle physics, but until 2001 it was only observed in kaons. In the last decade, several matterantimatter asymmetries have been observed in neutral B mesons in line with the expectations of the Standard Model of the weak interaction. Direct CP violation is also expected in the decay rates of charged B+ mesons versus that of Bmesons, though the greatest effects are present in a decay that occurs just twice in 10 million decays. Such rarity requires huge samples to study and this is exactly what the LHC, and its dedicated B-physics experiment LHCb provide. This thesis presents an analysis of the first two years of LHCb data. The author describes the first observation of the rare decay, B-→ DK-, D → π-K+ and the first observation of direct CP violation in this B decay. 
Fields of interest Elementary Particles, Quantum Field Theory; Quantum Field Theories, String Theory
Target groups Research
Product category Monograph
Wave Propagation in Nanostructures
Nonlocal Continuum Mechanics Formulations
Wave Propagation in Nanostructures describes the fundamental and advanced concepts of waves propagating in structures that have dimensions of the order of nanometers. The book is fundamentally based on non-local elasticity theory, which includes scale effects in the continuum model. 
Fields of interest
Introduction to Mathematica® for Physicists
The basics of computer algebra and the language of Mathematica are described. This title will lead toward an understanding of Mathematica that allows the reader to solve problems in physics, mathematics, and chemistry. Mathematica is the most widely used system for doing mathematical calculations by computer, including symbolic and numeric calculations and graphics. It is used in physics and other branches of science, in mathematics, education and many other areas. 
Fields of interest
Space Weather and Coronal Mass Ejections
Space weather has attracted a lot of attention in recent times. Severe space weather can disrupt spacecraft, and on Earth can be the cause of power outages and power station failure. It also presents a radiation hazard for airline passengers and astronauts. These "magnetic storms" are most commonly caused by coronal mass ejections, or CMES, which are large eruptions of plasma and magnetic field from the Sun that can reach speeds of several thousand km/s. In this SpringerBrief, Space Weather and Coronal Mass Ejections, author Timothy Howard briefly introduces the coronal mass ejection, its scientific importance, and its relevance to space weather at Earth and other planets. This title focuses on the latest advances in CME observation and modeling, including new results from the NASA STEREO and SDO missions. It also includes topical issues regarding space weather and the most recent observations and anecdotal examples of the impacts of space weather and CMEs. 
Observing the Sun
A Pocket Field Guide
"Observing the Sun" is for amateur astronomers at all three levels: beginning, intermediate, and advanced. The beginning observer is often trying to find a niche or define a specific interest in his hobby, and the content of this book will spark that interest in solar observing because of the focus on the dynamics of the Sun. Intermediate and advanced observers will find the book invaluable in identifying features (through photos, charts, diagrams) in a logical, orderly fashion and then guiding the observer to interpret the observations. Because the Sun is a dynamic celestial body in constant flux, astronomers rarely know for certain what awaits them at the eyepiece. All features of the Sun are transient and sometimes rather fleeting. Given the number of features and the complex life cycles of some, it can be a challenging hobby. "Observing the Sun" provides essential illustrations, charts, and diagrams that depict the forms and life cycles of the numerous features visible on the Sun. Science and Fiction -A Springer Series In many respects the intellectual challenges of discovering new science and creating plausible new fictional worlds are two sides of the same coin. They both demand an understanding of the way the world is and, based on this, an ability to imagine how it might be. The books/e-books in this new series will take various approaches to exploring and exploiting the narrow and often ill-defined frontier between science and science fiction, in particular seeking to discover mutual influences and to promote fruitful interaction. The main pillars of the series will be concise works that: 1. Indulge in science speculation -describing, in accessible manner, interesting, plausible yet unproven ideas that are not close enough to established knowledge to be accepted in a scientific journal. See examples of possible topics below. 2. Exploit science fiction for teaching purposes and as a means of promoting critical thinking, in particular to address ever-present anti-science currents. 3. Analyze the interplay of science and science fiction -throughout the history of the genre and looking ahead. Have ideas in science fiction led to real progress in physics, astronomy, computer-, life-and cognitive science? Where are there unexploited opportunities? How has science fed back into literature? 4. Publish essays on related topics, probably with a philosophical tenor. E.g. Where are the borders of science? Which of these might we be able to transcend and how? The interplay of literature and knowledge; The psychology of science and science fiction; Science as a creative process; Imagination and possible worlds. 5. Publish fictional short stories where (i) the scientific content is a major component and (ii) the text is supplemented by a substantial summary of the science underlying the plot. All submitted proposals/manuscripts will be refereed for their suitability in reaching these goals while retaining a high level of scientific (and narrative) credibility. Proposals/manuscripts are approved at the discretion of the editorial board and publisher. Authors will be encouraged to keep their manuscripts to a maximum of 80.000 words. The published works will be largely nontechnical; they will inform, entertain and stimulate. The series as a whole will promote the interaction and cross-fertilization of science and science fiction. In this way it will be a reaction vessel for inspired new scientific ideas -whether fiction, fact, or forever undecidable. The Springer Series "Science and Fiction" intends to go where no one has gone before! N. Kanas, University of California, San Francisco, CA, USA
The New Martians
A Scientific Novel
The year is 2035, and the crew from the first expedition to Mars is returning to Earth. The crewmembers are anxious to get home, and ennui pervades the ship. The mood is broken by a series of mysterious events that jeopardize their safety. Someone or something is threatening the crew. Is it an alien being? A psychotic crewmember? A malfunctioning computer? The truth raises questions about the crewmembers' fate and that of the human race. In this novel, the intent is to show real psychological issues that could affect a crew returning from a long-duration mission to Mars. The storyline presents a mystery that keeps the reader guessing, yet the issues at stake are based on the findings from the author's research and other space-related work over the past 40+ years. The novel touches on actual plans being discussed for such an expedition as well as notions involving the search for Martian life and panspermia. The underlying science, in particular the psychological, psychiatric, and interpersonal elements, are introduced and discussed by the author in an extensive appendix. 
Micro-Segmented Flow
Applications in Chemistry and Biology
The book is dedicated to the method and application potential of micro segmented flow. The recent state of development of this powerful technique is presented in 12 chapters by leading researchers from different countries. In the first section, the principles of generation and manipulation of micro-fluidic segments are explained. In the second section, the micro continuous-flow synthesis of different types of nanomaterials is shown as a typical example for the use of advantages of the technique in chemistry. 
Fields of interest Biophysics and Biological Physics; Fluid-and Aerodynamics; Biotechnology
Target groups Research
Product category Monograph
Ion Correlations at Electrified Soft Matter Interfaces
Ion Correlations at Electrified Soft Matter Interfaces presents an investigation that combines experiments, theory, and computer simulations to demonstrate that the interdependency between ion correlations and other ion interactions in solution can explain the distribution of ions near an electrified liquid/liquid interface. The properties of this interface are exploited to vary the coupling strength of ion-ion correlations from weak to strong while monitoring their influence on ion distributions at the nanometer scale with X-ray reflectivity and on the macroscopic scale with interfacial tension measurements.
Features
7 Nominated by the University of Illinois at Chicago, USA, as an outstanding Ph.D. thesis 7 Represents a significant advance towards understanding the nature and role of ion correlations in charged soft matter 7 Facilitates the connection between theoretical models and empirical investigations of ion correlations in various settings, which is of relevance to strongly correlated soft matter systems 
New Computation Methods for Geometrical Optics
This book employs homogeneous coordinate notation to compute the first-and second-order derivative matrices of various optical quantities. It will be one of the important mathematical tools for automatic optical design. The traditional geometrical optics is based on raytracing only. It is very difficult, if possible, to compute the first-and second-order derivatives of a ray and optical path length with respect to system variables, since they are recursive functions. Consequently, current commercial software packages use a finite difference approximation methodology to estimate these derivatives for use in optical design and analysis.
Features 7 Employs homogeneous coordinate notation to compute the first-and second-order derivative matrices of various optical quantities 7 Written for researchers, designers and graduate students 7 Serves as an important mathematical tool for automatic optical design This book presents the fundamental theory for non-standard diffusion problems in movement ecology. Lévy processes and anomalous diffusion have shown to be both powerful and useful tools for qualitatively and quantitatively describing a wide variety of spatial population ecological phenomena and dynamics, such as invasion fronts and search strategies. 
Fields of interest
Socio-and Econophysics, Population and Evolutionary Models; Theoretical Ecology/Statistics; Genetics and Population Dynamics
Target groups Graduate
Product category Monograph
Search for the Standard Model Higgs Boson in the H → ZZ → l + l -qq Decay Channel at CMS
The theoretical foundations of the Standard Model of elementary particles relies on the existence of the Higgs boson, a particle which has been revealed for the first time by the experiments run at the Large Hadron Collider (LHC) in 2012. As the Higgs boson is an unstable particle, its search strategies were based on its decay products. In this thesis, Francesco Pandolfi conducted a search for the Higgs boson in the H → ZZ → l + l -qq Decay Channel with 4.6 fb -1 of 7 TeV proton-proton collision data collected by the Compact Muon Solenoid (CMS) experiment.
Features
7 Nominated as an outstanding PhD thesis by the University of Rome La Sapienza 7 Describes novel techniques, such as the analysis tool implemented to distinguish between jets originated by quarks and gluons 7 Offers a complete and highly readable description of a proton-proton collider analysis accessible even to non-specialists 
Physics of the Plasma Universe
Today many scientists recognize plasma as the key element to understanding the generation of magnetic fields in planets, stars, and galaxies; the behavior of stellar atmospheres and the interstellar medium; the acceleration and transport of cosmic rays, their effect on earth-bound artifacts; and many other phenomena occurring in radio galaxies, galactic nuclei, and quasars. These phenomena increasingly are recognized as a unified discipline. The material in Physics of the Plasma Universe addresses topics in contemporary astrophysics such as magnetism in plasma; the generation of electric fields in space plasmas; double-layers; synchrotron radiation, cosmic radiation, energy transport in plasmas; and particle-in-cell simulation on supercomputers of astrophysical plasmas.
Features 7
Compares 20 year-old assumptions from the first edition, which were based on laboratory data, with recent satellite observations to verify and validate plasma astrophysics theory 7 Presents the known properties of matter in the plasma state, going from the fundamentals to astrophysical applications 7 Includes examples of scientific problems, as well as numerous illustrations and appendices 
The B−L Phase Transition
Implications for Cosmology and Neutrinos
Several of the very foundations of the cosmological standard model -the baryon asymmetry of the universe, dark matter, and the origin of the hot big bang itself -still call for an explanation from the perspective of fundamental physics. This work advocates one intriguing possibility for a consistent cosmology that fills in the theoretical gaps while being fully in accordance with the observational data. At very high energies, the universe might have been in a false vacuum state that preserved B-L, the difference between the baryon number B and the lepton number L as a local symmetry. In this state, the universe experienced a stage of hybrid inflation that only ended when the false vacuum became unstable and decayed, in the course of a waterfall transition, into a phase with spontaneously broken B-L symmetry.
Features 7 Nominated as an outstanding Ph.D. thesis by the Deutsches Elektronen-Synchrotron (DESY), Hamburg, Germany 7 Offers a consistent and testable picture of the origin of the hot early universe 7 Presents a detailed and time-resolved description of the reheating process after inflation 7 Includes an extensive introduction to early universe cosmology, accessible to nonspecialists 
Fields of interest
Cosmology; Elementary Particles, Quantum Field Theory; Quantum Field Theories, String Theory 
Target groups Research
Product category Monograph
Computer Algebra in Quantum Field Theory
Integration, Summation and Special Functions
Features 7 Combines techniques methods from special functions and computer algebra applied to quantum field theory 7 Contains survey articles written by mathematicians and physicists 7 Describes algorithms and techniques developed by interdisciplinary teams of mathematicians, theoretical particle physicists and computer scientists 
Contents
Topological Microfluidics
Nematic Liquid Cystals and Nematic Colloids in Microfluidic Environment
This work represents one of the first comprehensive attempts to seamlessly integrate two highly active interdisciplinary domains in soft matter science -microfluidics and liquid crystals (LCs). Motivated by the lack of fundamental experiments, Dr. Sengupta initiated systematic investigation of LC flows at micro scales, gaining new insights that are also suggestive of novel applications. 
Fields of interest
Under a Crimson Sun
Prospects for Life in a Red Dwarf System
Gliese 581 is a red dwarf star some 20.3 light years from Earth. Red dwarfs are among the most numerous stars in the galaxy, and they sport diverse planetary systems. At magnitude 10, Gliese 581 is visible to amateur observers but does not stand out. So what makes this star so important? It is that professional observers have confirmed that it has at least four planets orbiting it, and in 2009, Planet d was described in the letters of The Astrophysical Journal as "the first confirmed exoplanet that could support Earth-like life. " Under a Crimson Sun looks at the nature of red dwarf systems such as Gliese as potential homes for life. Realistically, what are prospects for life on these distant worlds? Could life evolve and survive there? How do these planetary surfaces and geology evolve? 
Formulation of Uncertainty Relation between Error and Disturbance in Quantum Measurement by Using Quantum Estimation Theory
In this thesis, the author applies quantum estimation theory to investigate uncertainty relations between error and disturbance in quantum measurement.
Features 7 Error and disturbance in quantum measurement are formulated in terms of Fisher information 7 Using Lie algebraic approach to calculate the classical and quantum Fisher information 7 A groundbreaking work that establishes the fundamental bound on the accuracy of one measured observable and the disturbance on its conjugate one in the spirit of 
Modeling Conflict Dynamics with Spatiotemporal Data
This authored monograph presents the use of dynamic spatiotemporal modeling tools for the identification of complex underlying processes in conflict, such as diffusion, relocation, heterogeneous escalation, and volatility. The authors use ideas from statistics, signal processing, and ecology, and provide a predictive framework which is able to assimilate data and give confidence estimates on the predictions. The book also demonstrates the methods on the WikiLeaks Afghan War Diary, the results showing that this approach allows deeper insights into conflict dynamics and allows a strikingly statistically accurate forward prediction of armed opposition group activity in 2010, based solely on data from preceding years. The target audience primarily comprises researchers and practitioners in the involved fields but the book may also be beneficial for graduate students.
Features 7 Presents a self-contained introduction to conflict modeling 7 Provides novel concepts which are broadly applicable 7 Contains supplementary material, e.g. code and data sets 7 Written by experts in the field 
Fields of interest
